Biophysical characterization of the purified alpha 1-adrenergic receptor and identification of the hormone binding subunit.
The alpha 1-adrenergic receptor has been solubilized in active form from rat hepatic membranes with the nonionic detergent, digitonin, and purified by affinity and gel filtration chromatography to homogeneity with a specific activity of 14,400 pmol/mg of protein. The affinity chromatographic steps of the purification procedure were achieved by the use of a newly synthesized analog (2-[4(2-succinoyl)piperazin-1-yl]-4-amino-6,7-dimethoxyquinazoline, CP-57,609) of the highly selective alpha 1-adrenergic antagonist, prazosin, immobilized via an amide linkage to agarose. The resulting purified receptor bound [3H]prazosin and a variety of adrenergic agents with the specificity, stereoselectivity, and affinities equivalent to those observed with membrane-bound and solubilized receptor preparations. The purified receptor.digitonin complex had a Stokes radius of 49 A and a sedimentation coefficient (s20w) of 7.1, as determined by AcA-34 gel filtration chromatography and sucrose gradient density centrifugation, respectively. Based on these hydrodynamic parameters, the calculated molecular weight of the receptor.digitonin complex was estimated at 147,000. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis following the final purification step revealed a single band of protein at 59,000 daltons from which [3H]prazosin binding activity could be recovered after renaturation of the receptor protein. These findings indicate that the protein purified from rat hepatic membranes is the hormone binding component of the alpha 1-adrenergic receptor and that the receptor molecule most likely contains more than one Mr = 59,000 subunit.